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[ASH 

^"^^r 1064/532 nm 4^- ^-g- eflo]^ a^eA ^ ^ ^^]^ n >^6fl 7lH 
7flA]^ 1064/532 nm ^ ^-g- elH*i a]^ ^ ^ n>^^ t eflo]^ ifj-g. 

^ AjAjA]?]^ 2^2:^1-5)-^- £f3]-, >S-7l ^^7l ^ #7l 2^>S5|-S|-^- A>o]^ aj- 

^^Ml tifl*}S|o^ ^-Zj-Al Aj-71 eflo]^ ^7lS^-El ^ o] *] «J £ ti>A>Al ^ 

a M^t ^IfVck ^M-Sl eflolA-1 ^^]7H1 ^Sl ^-Cfl^tiH- A>-g-^>^Al 3= 7fl2l 
5)-^-2l eflo^-l tij-g- -g-ol^Tll ^Efl^ A>-g-^- ^ ol^ o] ^ o] olcf. 

£ 4 
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1064/532 nm 4^ ^-§- *1^ E 3 ^ ^ ^}<£ {Laser system for 1064/532 

nm wave length and chip scale marker having thereof} 

£ l^r <U^°1 Aj^Efl^ ^ o. ^a-^ S^oTcf. 

£ 2^ £ 1^ eflo]^ Al^Eflol *fl-g-<g ^2fl^ ^ ^.g. 7 fl^_° 

£ 3£r ^1 ol si ofl t§A£Q ^^(notch) 7l^^al <^^# JsL^tt -£^^]cf. 

£ 4^ wVBf^*V ^Alofloi] tcf^ 1064/532 nm 4^ 3 3H*i ^1^2] 

£ 6^ 51 4^ ^I^Va}^^ *3^*Rr £^o]rf. 

101,201: eflo]^ ^^1 7 1 102: l^Al*] 

113,213: 2^51- sj-^- JL^- 114: ^^d] e-] 

105,115: -n-^S 106,116: 

107: 108,118: f-MM^ 

109: *l*]^r 121,122: SlMs| *c| 
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130: 3.%<& 140: 4«1^^7l 

151,152: SlH^ ?M1S. 

<15> ^ 1064/532 nm 4^ 3H*i ^ ^ D r?H ^rtb ^^-S 

3* ^Ml*>7ti^r ^K 1 S.^s\ iS^ -fHf^ n*BH eflol^ ^>-§-«" 

<ie> al£^ *^H*1 *r-§-*r^ flH^ ^7fl S^r ^^7flS] ^ ol-?-<H*} Slcf. 

oil: ^ ^-t*>7l z]- ^o} s.^6\] ^/SHr £*M- s>M 

scale marker) ^-g-^cf. ^elHlxr ^1^ (dicing)^ ^ ^«<*fl 

Pl-^lsl-^o.M-, ^^7l#Sl ^^5lS(IC)^ ^ ^S^V 7Bf*fl:?Ml 4^ 

tfl^^^* $H*1 A cHH 711 1 ^°ll tfltr ^K 1 * tr M 

*>7ll 

<17> ojE^ $11 Ol 31 ^ tb^ ^1 M^cHS 7>^l7fl SlZL, X}-& tr^T 

<18> ^e<Hlfe *H°1^1 ^l* SMI tfl-tl ^ ^ O.S. 7l#^ ^ V ^* 

ol=-7ll Sl^^i ^V^ig^l ^^°r^fl^ °11^^1 ^M(Epoxy molding compound: EMC) 
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#ol £jl jlsfl^JSl- 7}^ Nd : YAG 532nm 3H*i u>^^- s}ZL, EMC M^o] 

€ S^l^r Nd:YAG 1064nm elH^ s^iLS. "V^-i: *Hfr 

<19> £ l£r Ji<^Tr £^5., M ^ ^1 °1 

<20> £ i^- eflol^ AT^Efl(lO)^ efloi^ «]-g- ^fi^Hf ^7l (ii)<4 

(13) ^ MlEl- 31^(15)7} ^*RV^. 

<2i> av 7 ] i7flu-](i3)±r X PleKl3a) ^ Y *lei(13b)2l- z|z}- ^^] f }^ 

SL^WSL*])^ o}^. v)z\(13a, 13b)^ 3H*i ^ ^ ^ 

<^H1 X-Y y o v ^S ^M^i}. 

<22> ^1-71 f-A-flE}- ^1^(15)^ eflo]^ alol d>^1 <3<*o] ^^ofl cfl^ %.<£i£ 3.7] 

<23> eflolT] AjiEfl(io) ^-w 0 H]^ ^(20)71- tifl^Sl^ &o.^, ^o]3l #t:-l(20) 

<24> £ 21- #S*>^ , ^ tfl>£ ^]^^(w)7> ^ol^r ^H^ ^(20)^ ^> H o Vo fl^ 

^ -*1^(10H «fl*l€t}. =lz\5L *IM»I ^(20)3.-^ ^ Tie} 
^^(30)01 ti^l^cf. ^^°J-(30)A5.JfEi ^ ^ <3<*jofl ^1 
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*R v ^Kr *fl°l^ ?HlM(52)7} afl^S)^ XI 4. 
<25> oleltb ^ iTllll ^>^^ ^-g-^^r -SM)«M1 ^^W. 

<26> nl^, S ^.oj-(30)O.S. SlM^ 7HI^(51)3.-»M1 *>^}3^ 31 °1 ^1" ^t^lM^l 

^ ^€ ^^l(notch) S^r 7l^^# 3l3^i(reference)5. *H SlM^* ^tb^. 
<27> o]o]a\ S^r°J-(30)^-S oflwl^^€ SlM^I* 'NM*! *C1 (20)^1 °1^><*H %™}^r 

5t|(w)* SIM =1 M(20)S.^-Bl ^i#§V°i^i ^M^l ?W^(52)i ^^W. 

<28> ^"7l5f ^ ElM^ ^1^^(10) ^ ^TllU 7H 4^-^ efl o] 

^ol^Cw)!- P>^5>£S. ^*j-£]CL3., f^ft^l *m ^ 

ofl^ A>-g-^ jzJ-^-o] cf^. if 7 fl &11°1^ *l^^r #^H°> «l-§- Jf#o] ^ 

<29> g-^^ 7fl ^<5l-7l ^^S^i, £ ^51 -E-^ ell 

ol^-l ldl nfo S 27 ]-xl b}-^ eflolx-1 wi* AiBfl^^^ ^-g-71-^^; 1064/532 nm 

^ ^-g- SlM*l A]^ ^ ^ n>7ll- *H^*Kr ^ °1 T=f - 

<30> cf^ ellol^ nVO.S 27}*1 t]]o]z\ til -g- A] Efl 

21 Al~§-7l-^rt!- 1064/355 nm^ ^-g- 3M*i ^ ^ P >?1» *H^Kr 

3°14. 
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«3i> S ^-^^ 31 o^ ltfl 27>*1 ^ 

33 o.S. A}-§-7Hf?_V 1064/166 nra 3* efl°13 £ 3 

<32> #71^1 ^*>7l fl^H ■& 1064/532 nm elH*1 

<33> #7l Eflol^ 3.^3 H J "fr ti c V °W 2*>2:iW#* 2*}2: 

<34> #7l ^^l7l ^ #7l 2^>SS1-S}-^- SI" Z}"l-7>^-^-7fl Wfl S\ 6\ *\ # 

71 efl o] 7-1 ^ 7l 3.^3 ^ £ efl ol 7] £ «U}7l 71 ^ t&AH ^ ; « ^ <5>i*| , 
<35> #7l ^>A>nle|^ #2^1^ 1064 nm i\}°}7^ «J^r ^*>JL, 

<36> #71 «>A>nlsl# #7l efl ol 7-1 ^ ^3.3^ 532 nm 4^ 3M*1 

^*Rr ^8 

<37> #71 HV^H&I* #7l Ell Ol 7-1 H J ^^tl ^M^l *>TT ^ °1 3 

<38> a. 1064/532 nm ^# ^ ^1°J ^>7l^ ( 

<39> EH Ol 7-1 ^TO^Hr eflol7^ ^71^, #7l V^S.^^ 31 °1 ^ *J * 

«>o>A-l 2x>SS(-^-#* -fl^l^lfe 2*>2:^-^ ; 8- 2-1- ^ ^ 7 1 ^ ^ 7 1 2*}2:3|-3|- 

# 2.1- A>olofl aH£7>^-7fl Bfl*m ^>nl^# ^til^ ell ol 7-1 ^1^^; 
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<40> #71 tiVA}Pl ofl elM^U-l- u c Vo M X-Y ?1tt ^l^l-ic ^ 

<41> #71 ^ll^W>^ ^HHS.-^^ 5fl Ol ^ y J°l ^K 1 ^^ 371^ ^ 

-I: ^^Hr *fll f-*M ^1^; 
<42> #7l *fll HE}^!^E^ 5flol^ W]ol ^A>S]^- ^olsl^- ^1^1§>^ ^ll?|ol5l 

*cl ; 

<43> #71 ^>^1^7> ^T^-Al #7l eflo^-l ^^7lS.^-£l y J <>1 ^ 

#71 2^S2|-3l-# eflolTloi^ «}-o>a^| x-Y «o v ^S. ^a>a171^ ^I2^wl-^ 

<44> #7l ^2^}:b=. ^fluiS-Y^ eH°l^^°l *R 1c o"^ €*IH ^<H*> ^7l^ ^ 

■i- ^*Rr ^12 f-^l^ 31^; ^ 

<45> #7l ^12 f-^M^2,S-^-B\9] elicit Wjol ^A>£)^ ^1 ©I 311- ^1 ^1 *>}^ *\]2$] <>1 ^ 

<46> ^. ^-t^o) c|.s. .2-3 .g- ^*}7] ^ 1064/355 nm 4# 3-§- 3l°l*1 

Al^ ^ ^ ^7ll9J #71 2*1-2:5}- S}-# ^^l^l 3*>S5l-Sl-^ ^l^Hr 3 

<47> a. ^-^o] ^ cfs. s-^-i; ^*>7l ^s>o^ ^- l^o} 1064/266 nm sj-# ^-g- 

a-1 A}^tfl ^ ^ ^Tfloj p].^^ # 7 } 2 *l-Ss}-^-# £t nfl^Hl 4*VSS}-2}-#* ^l^Rr 
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<48> o]t\, t2*f<i] «>^-3i*V ^Al^oil rcf-^ 1064/532 nm 

3H*i ^ ^-wleV eflo]^ nj-^i- ^-4^1 

<49> £ 4^ ^- >£^°| ^i^Al^oil ti|-E. 1064/532 nm 3H*i *1^ E ^ 7fl§f 

3^ T 1 ^^: -S»^rfe S.'ZSLS-, ^o]sl ^ o] ^\^r ^1 ^ o_d} , £ 5^ 

<50> £ 41- #2^, 1064 nm 2^0] 7 jjg. j^o. eflo]^ (101)S^ 

eflo]^ai^- ^bb^o.^. uVa>a]71^ ^llti>A>Dl&|(i02)7> eflo]^ ^ ^i^S-(Pl) 
#6fl tifl^sH ojcj-. ^1-71 aflH&AMal (102)^1 2\n 45£ ^V^M ^*3*Kr 31 

H J ^l^(Pl) ^Hlfe %n HE( 105 )oi zj-u}.^- ^7flM(106) ^ f-^m €^ 
(108)7]- w^l^H 01 1} i7flui(106) ^ x Dl^(i06a) ^ Y *lei(106b)« 

cf. -^-qE(l05) ^- H cHl^ ^ll^olsl ^(121) ^ 3]^l3](w)7l- tifl^sH^ sflol^ 

^-^l7l(101)S-^B^ eflo]^ tijo] SlM^CwHl ^h€^-. 

<51> fj-Sg, ^1-71 ^lloVA>Tn-|e^( 10 2)# elH^ til ^l^S-CPl)^-^ ^1^1 -^eHH^I 

eflol^ til *H2^3.(P2) A <H ^ ^71 7l£- a^S^^S. «i^Al7l^ 2*V2:£)-3}- 

# £1-(113), ^2tiVA>Pl 5 ^(ll4), ^«>^ i7flM(116) ^ f-^Hf ^1^(118)7]- 
5. «fl*l£H 5^. ^f}^ ^7flM(116)fe X *le1(116a) ^ y cl^(116b)# ^lW. ^ 
n -a-ME(n5) aj-hj-^^ ^12^1^1 31 ^(122) * *]lol3l(w)7> wfl^]sl^Ai eflol*i ^ 
7l(lll)S.-^E-1 eflo]^ tijo] ^ol^( w )ofl ^a^c}-. 
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<52> #7l ^l«VA>PleK 102)1- eflo]^ Wl ^^S«-Ei 2)-l"Al^o11 XX\?\*\ 7}£r S^r 

<53> ^-71 ^ltiVA>Dl&| (102)1- 4 0 }*\ al ^^^JfEi aV^- A ] l^VA}*] a) 

(102)1- JE 4<Hl ^JL5L £AltV 3*1^ nl£A]^ ^ol^^ A}-g-*}-<*| o]%. 

A17171M-, iE^r S. 6°\) SA]^ Dl^Al^ 5)^^^ Af-g-^c^ ^]lti>A]-Pl&|(102) 

1- ^l^Rr ^-^(107)1- xl^l^(l09)# 7}&SL3, 5)^Al^o.SM| 7}^}^. 

<54> A> 7 j e1 ]o]7l Al^^o^ ^-g-^ Aj-^l-Tfl ^t^^j-cf. 

<55> ^ t z]]o]x\ Al^efl^- 71^- 5}-^ ^7l ^*fl Af-g-^ ^ff *)U*U} 

o]^(102)7> ^lieflol^ hi ^^.(Pi) ^-ofl ^^§>7ll ^ cf^- efl ol 7-1 ^171(101)3.-^ 
eflo^ ^ eflolT] HJ^ ^ ia>A}ulE|( 102)^1 ^A>5]^^ ^ll^s.(Pl)l- 

Ai ^711^(106) ^ f-Afl Hi- fc(108)l- ^*flA-l ^olsKw)^ SAV^Cf. 

<56> ^cll, eflol7i Aj^^o. 2^3:^1X1-^ o3 7 ) <=>^fl A>^>^ # 

^lll^A>nlEl (102)# eflolT] «J ^ll^S(Pl)S.^-Ei ^T^t)-. a, 51 4°!^^, 5)- 
^^.S ^^M-Tll ^l-TlM-, SE^ JE 6°fl £A]^ ^1^^(109)* nlEAl^ 

Sj^^cj-C.^ ^ll^Al-Dl E) (102)1- ^ ^£5. Sl^Al^cf. o]c^^ ( eflojT^ ^-a] 71(101) 
z])o]x\ oi^ 71^ sj-#«a] eflolT] 2aVs^-2)-^- 2-l:(113)* 7i*l 

^ 22:5}- 2}-^- ^€r^l^-. Ola]^ ^S^S)-^ ^ 2 tiVA>nlEi (114H1 ^^fl^i ^ S. 

7> ^^Sl^A-1 ^2^5.(P2)1 T%t%*\ Q*\bc ^7flM (116) ^ f-^lE}-^^(118)l- 
SlH^KwH SA>^Cf. 
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<57> 5. 5^r £ AS] $]o]z] o. ^c^Kr Z ]]o]z\ u>^o^ ti>^*V -g*H^ 

<58> 5. 51- , 71^- 4^ SAfS]^ 9)1 °1 3*1 1- *1 4 ^|Wl|ol^ 

#1=1 (121)5+ ^22:^-5)-^ 3H*i Hlo] ^A>S]^ ^olsjl- *l*l$Hr ^-iH^ -frcl 
(122)7> ^3. ^1^51711 Bfl*lEH SU^- 13 !, ^H 3 *) *^ *> U oHl^ g*}^ ^7flM 

(106X116) ^ f-^M 31^(108X118)1- i^Rr %^ -fi-M^U05)(115)4 3 
(102)(114)7> tifl^sl^ oicf. zl^JI *Hl*KMei(102) ^ ^^aH t| (114) A}olofli=, 2 

^SS^^ S^-( 113)^1 Hfl^^4. Stb, #71 9lMs) S-( 12 l) ( 122) ^Hl ^o]^( w ) 

1- 91°^ ^ <?l#Al7l^ 3.3^(130)4, *IM3J|M: ^^€r>^ 27fl4 ^ojs] 7H1^ 
(151)(152) ^ *H°ls|« ^Hl^lAl^l^ ^wl^^7l(pre-aligner)(140)7l- ufl^sl^ &4 

<59> Aj-71 ^lltiVA>Dl^( 102)1- U ^^JfE^ SV^-Al^ofl 7]^ 4# 

^22i2l-2)-^-i: Ajiij^ o.^l Af-g- 7 Rf<5l-JEL3., SlM^o] p>^^ ^ ^ -frJfofl 4 

^ -g-ol*>7fl ^sRr 2^4^* 4d*i« - oirf. 
<eo> aj- 7 ] ^l^nleK 102)1- elH*l «J ^471^ « 0 v^£r aflnaUHel 

(102)1- 5. 5<H] ^Ajo. S 5.4^ ^1E^ ^igol-^^^ A}-g-<5H ^tys. o]^. 

4 7144, S^r £ 6^1 7£*\& P]£Al^| A>-g.§>a^ 1*1 A>4 fr| ( 102) 

1- ^^^(109)^- 7^ A3 2)^^ O.S-4 7]-^r44. 
<6l> Aj-71 ^flol^ ^C-1-i-( 121) (122)4 ^1 4 31 71(140) ^ ^H^l 7HlE#(151)(152)^r 

5-3^(130)01 *r 5^ 71 51 4°fl Bfl444. SEth ^ll^ol^i 7V^1S(151) ^ ^12 

SlH^ 7H1^(152)^ 44 ^ofl 5=7tg^ $1101214 S^ol Sl^l o^o_ ^ ol3l -g-0_^. A> 
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&S\3L *>u)-2l 4j|o]s| 9}M]E.S.^] °1% ^ 3^ «V^^*>4. SEth ^VM" 

<62> 4>7l 7>*l^r ^ ^Tfl^ ^^l JE^-g- ^Ml*>7fl 41 

<63> nj*), 71^- 5)-^-2] eflol^J AV-g-^H ^K^Hir i^W. ^#(130) 

o. S <|]^ofl E MC i£L^°l *IMb|7} ^U^l°lsl 7MlJ=(151)S^-&1 o>5jJ cfl 

Aj- *flo]s]^- °1#*}<*M o|ti]^ 1 71(140)^1 Cf. H^, oflHl3l7Kl40)fe 

<64> S^- ^-(130)^-5. ^1*1^1^1 ^H^l" ^MH^l *^(121)^1 #3 

^llti>^leKl02)7> y J ^S(Pl) ^Ml ^*1*>t11 & cf^- eflol^ ^ 

71(101)3.^ ^*L«^, z]]o)x\ wj£r ^l^l-cl&|(i02)^ ^>5)olA-] *fli 

^S(P1)» ^ -H-M E(105)# -^-SflA] ^ol5fl(w)^ S^t}. O] tffl 

CCD SlH^l* >H fl*]* S\-oVi£ Cf-g- p^l ^.g- 

^ ^Jo] u>HJ-3ls>cf. p}^ ^ $]]o}&\^ 3.^(130)* A>-g-^rH^ ^]o]^\ 

^(121)3.^ ^fllS-lH^. 7^^. 
<65> ^6\} > z\]22iSt^2] A}-g-<5}<^ n>^^ ^ , ^1 

ia>A>nle^ (102)1- z])o]z\ «i ^ll^S.(P2)S^-E^ ^flTltlr^. ^, 51 5<HH ^sgo]^ 
t^( d 1£ a 1 ^>-§-^>^ ^l-^^ SHH-^l *>^M-, £ 6°1M ^ n] £ Al^ sl^- 

4^-8: ^V-g-^H ^ll^Msi(102)l- efloj^ «i ^i^s.(P2)S.^-E^ *fl7ltH}. 
3^(130)^3 ^^<^1 EMC S^ol ^Ajs|^ o£*_ $Hol3l7> ^12^0151 7H1S 

(152)S.-^Bl p>? 0 i tfltf ^ol^l- <y*§H^ ofl ul^ig 71(140 HI #3 ¥^4. ^i^, 
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<66> o)d)X) a^-«g-(i30)o.a ^l^M ^H^l- *|2**M^ ^eKi22H -§-3| ¥^4. 

(102H SH-s^^ *fl2^s.(P2)# nJ-eM -frMMUis)* *«fl^ s-lMsKwHl 
€4. °1 "fl CCD *He}s 3H^l- 4-s- # 

^l-g-^H^ *IM=I *CK122)S.^E) *fl2$IMs) 7M|E (152)3. ^^€4. 

(113) tfiAlofl 3^1-S^^- af 4*}-2:S^# Af-g-^-c^ £ ^#*1 

tb t 1 ^^- 7}^r 4^ (1064 nm)# 3^2:^-4^(355 nm) IE^r 4*}2t2}-:2)- ; SK266 nm) 

# ^A]c4i^- ^30.5. ^4 ^-g-^ 7}^lzs -$MI$ ^s^tf. 

Jl41 

<68> ol^HlA-1 44 ^-o] ^. ^o]} 1064/532 nm 3j-^V ^-g- ^H*! 

^ ^ iTflU P>^^ eflol^ ^^l7lo11 *L^<*\ ^cflAlWll- A^>^Ai if 7 fl^ 3^ 

<69> .& E Tg^. ^AHU- ^-JIS ^^^l^^-M-, ^lAl^^l # 
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^Hl7> 7}^}tHfr ^-§- °M%r %°}^. 44*1, £ ^4 il^^r ■ 



24-15 



1020020074350 *3 2003/2/22 

s)-2K v 2-1:; ^ 

A o V 7l ^71 ^ ^7] 2^>2iS}-3}- ; S- 2-1: AHofl ^-^^^Tfl afl^sj^A-^ ^-aJ-A] 
A J"7l iSlM*1 ^^MS.^ eflol^al^ tiVA>Al?l^ ti}A>nle^;^- *M , 

^-7] y>Al-Pl&|o| ^-zi-Al^ 1064 nm 4^ 3M*1 ^ #^1*>^, 
Aj-7] ti]-Al-Pl&|^- ^-71 elH^ hi ^S-S^-Ei t^l^ 532 nm 4^ 
1064/532 nm ^ elH*"! a^ba. 
2] 

^ 1 %H1 ?X°]*\, 

^ ^u]^^ 3* ^2.5. sfe 1064/532 nm sj-^ 3-8- 3H*1 A l — ^ • 

3] 

^o\X] 2 x}^^^r ^^^71^ 2^S[^ 2-1" ^ ^"71 ^7) ^ ^7} 2*}2:5|-S|- 
# 2-1- A>olofl 3^71-^1.711 tifl^m ^M^l- ^l^Hr Efl °1 ^ *\^', 

^1-71 ti>A>DlE^l tiVA>^ eflol^-lWl^- ig-ol-Ai X-Y «o Vl &2.3. ^A}X| ?] ^ ^ l^tl}^ 
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* ^*Rr xu f-*M 

^>7l afll f-^m^l^S-^B^ «jo] a^fe *1H*I* *l*l*Hr XU^H^ 

4>7l 2*}SSm> S.« ^ Vo H X-Y ^AM^l^ ^2^>ic 

#7l *fl2 f-AflEV^laa-fBl^ efl°l7l fH *M*|* *1*1*K=- *H23H^ 

^l*Rr 3* *Vtt 1064/532 nm ^ ^-g- 3 ^Tfl^ *\?\ • 

[3t^ 4] 

XI 3 

; ^ ^ ^l^Rr ^* ^-^^-S. 1064/532 nm 4# ^-g- ^?fi<|J *}?\ . 

[3^-* 5] 

2floi^ wi-g; MJ^Rr eflo]^ ^7l; 

at; £ 
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7} eflo]^ ^&7}sL^B\ iflol^^-& a ^M?m ^V^2-V.« T^lSH, 

^Va>d1e-1^ ^-Sj-Al^- 1064 nm ^-^^ slM*1 SJ-fc ^^>J1, 
^ul^* ^71 efl °1 ^ y J 33.3.Jf3 t^l^r 355 nm ^ 
1^*1 *Hr 1064/355 nm 3-8- A 1^ E 5. 

6] 

*fl 5 *<H1 

a o v 7 1 wVAHell- ^-71 ell ol 7-1 ^ 33.3.^3 SH^l ^ ^°]^& SLfe si 
^-tal §>^r ^J-i: ^-^.^.S Sfrfe 1064/355 nm 4^ 3"§" ^ 0 1*1 

[^t 1 * 7] 

efl oi7l rt^r ^L^fe efl°l^ ^^17151-, ^-71 ellol7-l ^7}^^s] eflolT.-! 

W<1 3^2:^4^ -fl^l^lfe 3^>2:^-2|-^ ^ #71 ^^7l ^ #7l S^VSs!-^ 

# fit a>°H 3j-^-7>^^7fl «fl*m ^«l*Hr efl°l^ 

^-7] ti>A>cle^] ti>A>^ ellolTlti]^; «J-0>A^ X-Y y o V ^S. ^A}^^ ^11^^ 

^"71 ^ll^W>^ ^7flMS^-BlSl efloi^ifjoi p>^«^^si 37121 
#7l *ll 1 f -^1=1-31^3.^21 efl°l^ ^ SIM 3 !* *l*l*>Tr *imiH^ 

#cl; 
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A oM ^I2^w>^ i?llM 5.^*1 eflo|^«]ol v}^c$<X°) ^6\] ^.o^ ^ 7l o^ ^ 
-°r ^*}tt ^12 f-AflB} ^1^; ^ 

*fl2 f-^l^-^l^S^-E^ eflo]^ oio] ^A}^ ^lolsll- ^1^1^ ^12^-11 ojsl 
^l^Kr ^ 1064/355 nm ^ ^-g- ^ ^?\)<£ . 

8] 

#?1 HVA}nl&|$ ^7) Z]]o)7] «] ^SS^B] ^O^Tfl ^ ^o^^ HL^ 

^l^Rr ^-gr §Hr 1064/355 nm s}-# ^-§- i^lH . 

[^^g- 9] 

#71 ^-^171 * #71 4^>S^Sf# £.1- A}oHl 31-^-71-^*1-711 tifl ^1 5) ^ Aj- 

71 ell ol 7-1 ^€ 3Ht1«J* ti>A>Al7l^ ^1^, 

#71 ^He^ #3Va1^ 1064 nm ^-g; ^sr>ZL, 

#7l aVA>Dl^s- #71 eflolTl a] ^S^^-El 1-31-Al^ 266 nm 

^*>fe 1064/266 nm ^ ^-g- elM*] a]^. 
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[^^9- 10] 

*H 9 *<H1 ^<H^, 

^^;^r ^v)is}±r 7 A^r JUr^SLS. <5}tt 1064/266 nm ^ ^-g- 3H*i 
[^^J- 11] 

Aj-7l tiVA}DlsH elM^U-i" X-Y ^<L3- ^A>Al7m ^l^V^ 

^7flM ; 

#7) ^l^tl>^ ^MS^-E^ eflo]^Hlol ppjcg^o] ^]6\) ^^*V 3_ 7 )^ 

^ ^*Rr *fll f-^M 

#7l *fll f-MM^^S.^s] elH^ wiol 2iA>sq^ ^ol^l- ^l^l*>^ *fllSlHsl 

^-7] ti>A}nl&|7> ^-a>Al ^-71 eflolA-1 ^-^l7lS.-^E^ 7^ «Jol 2;A>51^ 

^?flM ; 

^* ^*H=r *fl2 f-^m ^ 
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#7l afl2 f-H^SLS.^-^ ^H^S *l*l*Hr *)l2*fl o] *| 

T^lSfe ?$^r f^jos. afrfe 1064/266 nm sj-^- ^-g- ^ ^1<|J a}?]. 
[^*<J- 12] 

*ll 11 *<M1 5U<^1, 

c-1 ^wl^ Sf-b 1064/266 nm 4# ^-§- D }7i . 
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